Analysis of the heavy chain repertoire of human peripheral B cells using single-cell polymerase chain reaction.
The VH gene repertoire of human peripheral B cells was analyzed using PCR analysis of individual blood B cells. Because genomic DNA of single B cells was analyzed, data from both productive and nonproductive VDJ rearrangements were obtained. Nine out of 75 B cells contained both functional and nonfunctional rearrangement products, whereas 62/75 had a single productive VDJ rearrangement. The distribution of VH families was ordered in accordance with the germline complexity, although a bias toward VH3 and some of its members was found. This bias was noted in both the productively and nonproductively rearranged repertoires, indicating that it resulted from molecular and not selective processes. Evidence for negative selection of certain VH3 and VH4 family members was noted in that they were found less often as productive than nonproductive VDJ rearrangements. In addition, evidence for positive selection based on CDR3 was obtained, in that JH6 and DXP'1 were found at a higher frequency in the productively compared with the nonproductively rearranged repertoire. The CDR3 segments were markedly heterogenous, with a much greater degree of variability noted in the nonproductive VDJ rearrangements. Finally, a much greater frequency of mutations was noted in the nonproductively rearranged VH genes within individual B cells. These results have begun to delineate the human peripheral B cell repertoire and identify processes that shape it both positively and negatively.